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Effect of Pupil Size on Measurement of Retinal Nerve Fiber Layer Thickness Using
Optical Coherence Tomography
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University, Guangzhou 510060, China )

Abstract: Objective To assess the effect of pupil size on measurement of retinal nerve fiber layer (RNFL)
thickness using optical coherence tomography (OCT3) and its value on diagnosis of glaucoma. Methods Seventy-
two eyes of 38 normal subjects and 34 eyes of 19 patients with primary open- angle glaucoma (POAG) were scanned
before and after pupil dilation by using OCT3. Regular RNFL scan protocol (RNFL Thickness 3.4) was used. RNFL
thickness measurements before and after dilation were compared. The areas under ROC curve were calculated.

Results The temporal, superior, nasal, inferior and mean RNFL thickness measurements (um) of normal subjects
before dilation were 77+£12, 122+16, 68+13, 125+16, and 9849, respectively, while those after dilation were 75+13,
122+17, 71+£13, 125+14, and 98+10, respectively. There was no significant difference between the RNFL
measurement before and after dilation (P=0.478~0.870) except the nasal quadrant (P=0.039). For the POAG
patients, the temporal, superior, nasal, inferior and mean RNFL thickness measurements (wm) before dilation were
63+13, 90+20, 58+15, 72+22, and 71+9, respectively, while those after dilation were 65+13, 93+22,60+12, 74422,
and 7310, respectively. There was no significant difference between the RNFL measurements before and after
dilation (P=0.109~0.172) except the temporal quadrant and mean RNFL measurement (P=0.011 and 0.008,
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respectively). The areas under ROC curve of mean and inferior RNFL thickness measurements before and after

dilation were 0.971~0.983. Conclusion

Pupil size does not affect the RNFL thickness measurement obviously

using OCT3 if the pupil size is larger than 2.5 mm. And it is better to scan in dilated pupil when the optic media is

blurred. The diagnosis of glaucoma by RNFL thickness measurement using OCT3 before and after pupil dilation is

reliable.
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1 RNFL
Table 1 The RNFL thicknesses before and after pupil dilation (x£s, pm)
L ocation Normal subjects (n=72) POAG patients (n=34)
Before After Paired- t P Before After Paired- t P

Temporal 77£12 75+13 1.970 0.053 63+13 65+13 -2.705 0.011*
Superior 122+16 122+17 -0.164 0.870 90+20 93+22 -1.504 0.142
Nasal 68+13 71+13 -2.100 0.039!* 58+15 60+12 -1.395 0.172
Inferior 12516 125+14 -0.522 0.604 72422 74422 -1.649 0.109
Mean 98+9 9810 -0.713 0.478 71£9 73+10 -2.835 0.008*

1): There's significant difference between the measurements before and after dilation

1 POAG OCT
Fig.1 OCT images of normal subject and POAG patient before and after pupil dilation

A Normal subject before dilation The stronger reflectivities were on the superior and inferior quadrants; B Normal subject after dilation; C
POAG patient before dilation The reflectivity of the inferior quadrant turned narrower than that of the normal subject; D POAG patient after dilation

2.2 RNFL 2.3 RNFL
RNFL Humphery
RNFL mean deviation, MD POAG
28 55 +1.0~-3.0 - MD>- 6 dB POAG MD< -6 dB
0.1#0.5 m* 47415 POAG POAG 11
16 +2.0~-7.0 -0.7£2.2 m* 57+
10 17 -3.25~-6.0 -5.0£1.0 m* 16
2816 RNFL POAG 13 18
0~-75 -1.842.6 m! 4717
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Table 2 The RNFL thicknesses of emmetrope, light ametropia, and medium myopia before and after pupil dilation

2

RNFL

(s, wm)

Emmetrope and light ametropia (n=55)

Medium myopia (n=17)

Location Before After Paired- t P Before After Paired- t P
Temporal 75+11 73£12 1.828 0.073 83£15 82+15 0.717 0.484
Superior 124+15 123+17 0.416 0.679 117£19 119+16 -1.576 0.134
Nasal 70£13 72+14 -1.728 0.090 63+11 66+11 -1.288 0.216
Inferior 128+14 127+13 0.280 0.780 114+18 117+16 -1.965 0.067
Mean 99+10 99+11 0.068 0.946 94+6 96+5 -2.763 0.014*
1) There's significant difference between the measurements before and after dilation
3 RNEL ROC
2.4 RNFL ROC
OoCT RNFL ROC
OCT3 0.971~ 0.983 2
3 POAG RNFL
Table 3 The RNFL thickness of different stage POAG patients before and after pupil dilation (xxs, wm)
. Early stage (n=16) Developing to late stage (n=17)

Location Before After Paired- t P Before After Paired- t P
Temporal 64+13 65+14 -0.977 0.335 62+12 65+12 -2.766 0.013*
Superior 93+17 96+16 -1.730 0.104 88+22 89+26 -0.674 0.509
Nasal 56+16 57+14 -0.977 0.344 61+15 63+10 -0.999 0.332
Inferior 82+17 82+18 -0.207 0.839 63+22 66+23 -2.185 0.043*
Mean 7418 75+8 -1.436 0.172 68+10 71+10 -2.506 0.023*

1): There's significant difference between the measurements before and after dilation

1.00

0.75 4

Sensitivity

0509

e

_l(;mporal
o superior

same

n

1 inferior

~ “mean
0.00 0.25 0.50 0.75 1.00

1-Specificity A
2 OCT RNFL

1.00 > ﬁ"
Kt sumnt®
0.754
_l;ampoml
fd
2 05049 e
g superior
g
Cx ; LR -l;asal
02541 _
i inferior
~ Tmean
0.00
0.00 0.25 0.50 0.75 1.00
1-Specificity B
ROC

Fig.2 The ROC curve of RNFL thickness measurement by OCT in diagnosis of glaucoma

A Before pupil dilation, the area under ROC curve of temporal, superior, nasal, inferior and mean RNFL thicknesses were 0.801, 0.907,

0.703, 0.978, and 0.983, respectively; B After pupil dilation, those areas were 0.714, 0.853, 0.722, 0.971, and 0.971, respectively
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